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TaxonomyThe systematic position of threeApiaceae taxa, Carumpiovanii, Buniumnothum and Buniumkandaharicum, is clar-
iﬁed based on morphological and nrITS sequence data. The phylogenetic analyses place C. piovanii within the
African peucedanoid genus, Afroligusticum and not with its congeners. Although C. piovanii differs considerably
from Afroligusticum in underground organs (spindle-shaped or subcylindrical tubers vs. rhizomatous woody
rootstocks), size of leaﬂets (up to 4 mm long vs. over 8 mm long), and petal color (white vs. mostly greenish
or yellow), it is similar carpologically (obtuse-keeled dorsal ribs and narrowly-wingedmarginal ribs). As a result
the new combination Afroligusticum piovanii is proposed. A new section, Austrobunium, is described to accommo-
date the South Indian B. nothum based on the well-developed calyx teeth not found in the rest of the genus. The
Afghanian species, B. kandaharicum, is reduced into synonym with Elwendia stewartiana.
© 2014 SAAB. Published by Elsevier B.V. All rights reserved.1. Introduction
Since the establishment of the genera Carum L. and Bunium L. in
1753, their taxonomic history has been very complicated. Initially,
many species of this groupwere described in Carum but later in the crit-
ical works of Drude (1898), Korovin (1927), Wolff (1927) and Kljuykov
(1988) clearer boundaries between these generawere proposed. One of
the most important diagnostic characters of the two genera is the pres-
ence or absence of a tuber. All Bunium species have spherical or oval
tuberiform storage roots while all Carum species have non-tuberous
taproots. According to nuclear ribosomal ITS (nrITS) sequence data
(Papini et al., 2007; Degtjareva et al., 2009, 2013; Zakharova et al.,
2012), Carum and Bunium are not monophyletic genera in their tradi-
tional interpretation and show a more complicated relationship.
Carum includes at least seven independent evolutionary lines and
Bunium includes three. Based on these data, some nomenclatural com-
binationswere proposed. Carum carvi L., the generic type, and four Cau-
casian and Near Eastern species [Carum caucasicum (M. Bieb.) Boiss.,
Carum grossheimii Schischk., Carum meifolium (M.Bieb.) Boiss., Carum
porphyrocoleon (Freyn & Sint.) Woronow ex Schischk.] make up Carum4959392450.
.
ghts reserved.s.str. The rare Transcaucasian Carum komarovii Karjagin has been trans-
ferred to Aegopodium L. and Carum verticillatum (L.) W.D.J. Koch has
been restored as the monotypic genus Trocdaris Raf. (Zakharova et al.,
2012). Similarly, phylogenetic data of Bunium suggests that the genus
is not monophyletic (Degtjareva et al., 2009, 2013) and so the species
from the eastern portion of the distribution range were treated as a sep-
arate genus Elwendia Boiss. and distinguished by the broad mericarp
commissure and the presence of two cotyledon (Degtjareva et al., 2013).
Several critical species within Carum and Bunium have however, not
been sampled in the current phylogenetic datasets, including Carum
piovanii Chiov., a local endemic from Ethiopia, the apparently rare and
poorly studied Bunium nothum (C.B.Clarke) P.K.Mukh., known only
from two specimens collected in tropical South India and an uncon-
ﬁrmed record in Sri Lanka, and Bunium kandaharicum Rech.f., from
East Afghanistan. In the present study our aimwas to clarify the system-
atic position of these three species by expanding the current nrITS ma-
trix, together with detailed morphological and fruit anatomical studies,
essential for the taxonomy of the family Apiaceae.
2. Material and methods
For the morphological and anatomical studies, herbarium material
was received from or studied in the following herbaria: B, BM, DD, E,
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transverse section using light microscopy. Before sectioning, the fruits
were kept for three days in a mixture of equal parts of glycerine, ethyl
alcohol and water. Sections were cut with a hand razor and treated
with phloroglycine and hydrochloric acid before mounting in glycerine.
The phylogenetic methods and procedures for the isolation, ampliﬁ-
cation and sequencing of the nrITS region were the same as those de-
scribed in Valiejo-Roman et al. (2002, 2006a). We were unfortunately
unable to obtain ITS sequences for B. nothum. An initial set of taxa for
comparison with C. piovaniiwas determined using the BLAST option of
the GenBank database. This search suggested an afﬁnity with
Afroligusticum petitianum (A.Rich.) P.J.D. Winter, within the Lefebvrea
clade of tribe Tordylieae (Winter et al., 2008; Magee et al., 2009). As a
result the published nrITS dataset from the study of Magee et al.
(2009) was modiﬁed and used to determine more precisely the phylo-
genetic position of C. piovanii. In addition, nrITS sequences were gener-
ated for two new accessions of Afroligusticum C. Norman, Afroligusticum
aculeolatum (Engl.) P.J.D.Winter and Afroligusticum elgonense (H.Wolff)
P.J.D.Winter. In the light of the apparent polyphyly of Carum (Zakharova
et al., 2012), the initial set of sampleswas increased to include represen-
tatives of genera to which closer afﬁnities of species currently classiﬁed
in Carum could be detected. Therefore, representatives of the tribes
Careae, Pyramidoptereae and Tordylieae, according to the classiﬁcation
byDownie et al. (2010), were added and the tribe Oenantheaewas used
to root the trees, followingMagee et al. (2009). The ﬁnal datamatrix in-
cluded 93 accessions from 42 genera (Appendices 1 and 2).
The ITS data matrix was analyzed using both maximum parsimony
(MP) and Bayesian inference (BI). The parsimony analysis involved a
heuristic search conducted with PAUP* ver. 4.0b8 (Swofford, 2003)
using 1000 random sequences addition, TBR branch swapping,
MULTREES and STEEPEST DESCENT options in effect. All the shortest
trees were saved, gaps treated asmissing data andwith character states
speciﬁed as equally weighted. Bootstrap values (Felsenstein, 1985)
were calculated from 1000 replicate analyses with TBR branch swap-
ping, random addition sequence of taxa and saving 1000most parsimo-
nious trees from each replicate. The Bayesian analysis was conducted
using MrBayes (version 3.2.1; Ronquist et al., 2012) with the GTR + I
+Gmodel. Themodel was selected by the Akaike Information Criterion
using ModelTest (Posada and Crandall, 1998). The analysis was per-
formed for 25 million generations of Monte Carlo Markov Chains
(MCMC) and a sampling frequency of 1000, with two parallel runs
and four Markov chains for each run. The ﬁrst 300 trees, determined
by the cold chain log likelihood examination using Tracer v. 1.5
(Rambaut and Drummond, 2007), were discarded. A majority rule con-
sensus treewas produced from the remaining trees in order to show the
posterior probabilities (PP) of all observed bipartitions.
3. Results and discussion
3.1. Taxonomic position of C. piovanii
C. piovaniiwas described in 1940 by the Italian botanist E. Chiovenda
on the basis of two herbarium specimens collected in Ethiopia. Since its
description, the generic placement of this species has never been investi-
gated or questioned. In the Flora of Ethiopia and Eritrea (Hedberg et al.,
2003), some additional herbarium specimens were cited and detailed
morphological descriptions and illustrations of the growth form and
fruitwere provided. However, full details of the root systemand the anat-
omy of the fruit were unknown. Belowwe provide a detailed description
of C. piovanii, with special attention being given to fruit characters.
C. piovanii differs from the type species of Carum, C. carvi L., and its
close relatives in having a tuberous, subcylindrical root, petiolulate
basal leaﬂets, distinct calyx teeth and a broad commissure in the fruits
(Fig. 1). It is similar to members of the genus Bunium s.l. in most of the
diagnostic characters (the tuberous root and some structural characters
of the leaf, inﬂorescence and fruit). However, the spindle-shaped tuberof C. piovanii differs considerably from the spherical tubers typical of all
Bunium species. Furthermore, it differs from all but one Bunium species
in having well-developed calyx teeth and narrowly-winged marginal
ribs with ligniﬁed pitted walls in the mesocarp.
The ITSmatrix consisted of 438 nucleotide positions (after excluding
45 ambiguous positions) of which 267 were parsimony-informative, 70
variable in only a single taxon and 101 constant. Maximum-parsimony
analyses recovered 336 shortest trees with 1353 steps (CI of 0.428 or
0.388, with and without uninformative characters, respectively, RI =
0.777). The topology of the Bayesian tree (Fig. 2) is less resolved than
parsimony strict consensus tree, but generally similar to that of the
trees inferred from the maximum parsimony analyses, especially in re-
lation to the position of C. piovanii.
In both MP and BI trees, C. piovanii does not group with Carum or
Bunium but rather within the Lefebvrea clade of the tribe Tordylieae.
Within this clade C. piovanii is strongly recovered within the genus
Afroligusticum (PP 1.0, BP 94), sister to A. elgonense and A. petitianum
and successively sister to Afroligusticum elliotii (Engl.) C. Norman and
A. aculeolatum (PP 1.00; BS 97). The broadened concept of the genus
Afroligusticum, proposed by Winter et al. (2008), is further supported
by the inclusion of two additional Afroligusticum species in the analysis.
However, C. piovanii differs considerably from Afroligusticum in un-
derground organs (spindle-shaped or subcylindrical tubers vs. rhizoma-
tous woody rootstocks), size of leaﬂets (up to 4mm long vs. over 8 mm
long), and petal color (white vs. mostly greenish or yellow), it is similar
carpologically (obtuse-keeled dorsal ribs and narrowly-wingedmargin-
al ribs).
The morphological differences among C. piovanii and the African
peucedanoid species are signiﬁcant. For instance, C. piovanii differs
from Notobubon B.-E. van Wyk and Nanobubon Magee in life form
(herbaceous vs. woody); from Lefebvrea A. Rich., in the calyx teeth
(prominent vs. obsolete), petals (white vs, yellow or greenish),
mericarp form (slightly dorsally compressed vs. strongly dorsally com-
pressed), dorsal ribs (keeled vs. indistinct), and marginal ribs (narrow-
ly-winged vs. broadly-winged) and from Afrosciadium P. J. D. Winter, in
underground organs (tuberous root vs. rhizome), leaves (soft vs.
coreaceous) and petals (white vs. greenish or yellow). It differs from
Cynorhiza Eckl. & Zeyh. in geographical distribution as well as in the
stem morphology (branched vs. nonbranched), petal color (white vs.
yellow or greenish-yellow), and mericarp form (slightly dorsally com-
pressed vs. strongly dorsally compressed).
On the basis of the present molecular and morphological data we
consider that C. piovanii should be transferred to Afroligusticum, al-
though available data show that this genus is heterogenous and requires
critical revision.
Afroligusticum piovanii (Chiov.) Kljuykov & Zakharova сomb. nov.
C. piovanii Chiov. in Atti R. Accad. Hal. Ital., Mem. Cl. Sc. Fis. etc. 11
(Pl. nov. Aethiop.): 32 (1940); I. & O. Hedberg in Flora Ethiopia and
Eritrea, 4,1: 26 (2003). Type: Shewa region, at Doukan River, 2030 m,
Senni 1467 (FT, syn); between Addis Ababa and Entotto, 2700 m,
Piovano 174 (FT, syn).
Perennial polycarpic (?) herbs up to 0.4 m tall with spindle-shaped
or subcylindrical tubers. Roots tuberous, subcylindrical. Stems solitary,
striate, corymbosely branched from middle. Radical leaves numerous
in rosette, with very long petioles. Blades lanceolate or ovate-
lanceolate in outline, tripinnatisect, 70–100 × 30–40 mmwith primary
segments petiolulate; terminal segments deeply divided, ultimate lobes
linear-lanceolate, 3–4 × 0.8–1mm. Stem leaves similar to radical leaves,
with lanceolate sheaths. Peduncles long. Umbels 30–40 mm in diame-
ter, with 5–8 rays, almost equal in length, striate, in terminal part
scabriuscule, up to 20 mm long. Bracts 4–6, linear, herbaceous, entire.
Umbellule pedicels slightly thickened, unequal, up to 6 mm long. Brac-
teoles 6 or 7, linear, herbaceous. Calyx teeth prominent, short, triangu-
lar. Petals white, subequal, up to 1.4 mm long, obovate, almost entire,
base cuneate, narrow at tip, attenuate and curved inwards, with solitary
secretory duct. Stylopods conical, 0.3–0.4mm long, about 0.4mm,wide.
Fig. 1. Fruit structure of Carum and Bunium species: A, B: Carumpiovanii (Mooney 5803—K); C, D: Bunium nothum (type of B. nilghirense—K); E: Buniumkandaharicum (Rechinger 35155—
E). A—dorsal viewofmericarp; B, D, E— transverse section ofmericarp; C— lateral viewof fruit. 1— exocarp, 2—mesocarp, 3— vascular bundle, 4— vallecular and commissural vittae, 5—
rib secretory duct, 6 — endocarp, 7 — testa, 8 — endosperm, Scale bars: 1 mm.
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mericarps ovate or elliptic, 2.7–3.5 mm long, 1–1.3 mmbroad, with pri-
mary ribs; dorsal ribs obtuse-keeled; marginal ribs narrowly-winged;
mericarps in transverse section slightly compressed dorsally; exocarp
of small cells; commissure broad (exocarp interrupted on commissural
side near distal end of marginal rib); mesocarp parenchymatous, with
ligniﬁed pitted walls in marginal ribs; vittae solitary in each furrow,
but with two on the commissure; rib secretory ducts small, solitary; en-
docarp of one layer of tangentially-elongated cells; testa of one layer ofrectangular cells; endosperm ﬂat or doubly grooved on commissural
side; embryo dicotyledonous (Fig. 1A, B).
Distribution: The genus is endemic to Ethiopia. It occurs on grassy
rocky slopes, in evergreen bushland, earth banks, clay soils and moss-
covered soils at altitudes of 2200–2700 m above sea level.
Additional specimens examined: ETHIOPIA. About 30 km. N. E. of
Addis Ababa, along Asmara road., alt.: 2200 m., 4 Sept 1965, de Wilde
& de Wilde-Duyfjes 7904 (B); Addis Ababa: Brit. Embassy, alt. 8000 ft,
24 Sept 1954., Mooney 5803 (K); Shoa region: Addis Ababa, Entoto
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Fig. 2. The Bayesian tree obtained from analysis of 93 nrITS sequences. Branch lengths are proportional to the number of character changes. Maximum parsimony bootstrap support and
Bayesian posterior probabilities are indicated above nodes. ‘x2’ below the branch indicates that the real branch is twice as long. Branches supported by Bayesian inference only are
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Thulin 1010 (UPS).
3.2. Taxonomic position of B. nothum
B. nothum is a rare species and is known only from two herbarium
specimens from India (Karnataka and Tamil Nadu) and is also cited as
occurring in Sri Lanka (Mukherjee and Constance, 1993). Unfortunately,
we could not get sequences from available herbariummaterial. Despite
repeated efforts, including our expedition to South India in 2006, this
species could not be relocated. Fresh material was therefore also not
available for the DNA study but we examined the fruit morphology
and anatomy in detail (Fig. 1C, D).
Fruits of B. nothum are glabrous and the carpophore bifurcate.
Mericarps are elliptic, 3 mm long and 1.2–1.3 mmwide. Calyx teeth are
prominent and triangular. Stylopodia are conical, 0.3 mm long, with re-
curved styles 0.8–1 mm long. In transverse section, the mericarps are
convex dorsally, with equal, keeled ribs. The commissure is narrow;
the exocarp almost reaches the carpophore and consists of small cells.
The mesocarp is parenchymatous. Vittae are solitary in each vallecula
with two on the commissural face; rib secretory ducts are solitary and
small. The endocarp is composed of one layer of tangentially-elongated
cells and the testa of a single layer of small cells. The commissural face
of the endosperm is ﬂat. The embryo has one cotyledon.
According to morphological data, B. nothum appears to be related to
the genus Bunium s.str. because it has a monocotyledonous embryo
and a narrow fruit commissure. However, this South Indian species
forms a separate group, which is here recognized as a new section,
Austrobunium. The most important and obvious diagnostic character for
this section is the presence of well-developed calyx teeth, which are
not found in any other Bunium species (Kljuykov, 1988).
Sect. Austrobunium Kljuykov sect. nov. Species occidentalibus Bunio
similes sunt, dentes calycini bene evoluti differt. Type:B. nothum (C.B.Clarke)
P.K.Mukh.
Stem leaves with sheaths undilated. Bracts reﬂexed. Calyx teeth
well-developed. Petals reﬂexed, slightly emarginate at apex.
Stylopodium short-conical. Mericarps without beak in terminal part.
Commissure narrow. Embryo monocotyledonous.
A section with only one species, B. nothum.
B. nothum (C.B.Clarke) P.K.Mukh. in Bull. Bot. Surv. India 24, 1–4:43
(1983); P. K. Mukh. & Constance Umbell. of India: 71 (1993), Carum
nothum C.B.Clarke, in Hook. f., Fl. Brit. Ind. 2: 681 (1879); H. Wolff, in
Engler Pﬂanzenreich 90 (4, 228): 161 (1927). Type: India “Ceylon, coll.
unknown” (K, holo!). Mukherjee and Constance (1993) believed prob-
ably Nilgiri Hills, Peninsular India locality.
Bunium nilghirense H.Wolff, in Repert. Spec. Nov. Regni Veg. 27:334
(1930). Type: India “Nilghiri, Torlis (?), above Sirpaca, 7500′, 11. 1883.
J.S. Gamble 13442” (K, holo.!; CAL, DD, iso!).
Etymology. The name of the new section highlights the southern dis-
tribution of the only species.
Distribution: It is apparently a very rare species, known from only
two localities in Peninsular India, namely Karnataka and Tamil Nadu.
A doubtful record from Sri Lanka needs conﬁrmation.
Additional specimens examined:. Nilgiri Mountains. R.H. Beddome
(K!); Nilgiri West, 7000 ft. R.H. Beddome 3347 (BM!); Anomalayes,
5000 ft. R.H. Beddom, 3348 (BM!).
3.3. Taxonomic position of B. kandaharicum
B. kandaharicum was described in Flora Iranica (Rechinger, 1987)
from South-East Afghanistan (Kandagar Province). The majority of the
cited specimens are from eastern or south-eastern Afghanistan, with
only one doubtful specimen fromnorth-western Afghanistan (Maymana
Province, Hedge & Wendelbo 3759-W). In his description of the species,
Rechinger (1987) noted a special type of fruit dehiscence, hitherto
known only in Bunium chaerophylloides Drude, in which mature fruitsseparate into mericarps from the top and remain on the pedicels. How-
ever, the most important diagnostic characters of B. kandaharicum
were not yet fully known and its taxonomic status was uncertain.
Carpological features of the mature fruit have now been studied on the
following authentic specimen and used for the description below: “SE
Afghanistan, Orozgan inter Tirin 32 40′N, 65 50″E et Orozgan 33 00″N,
66 40″E, 24.05.1967, R.H. Rechinger, 35155 (E)” (Fig. 1E). Belowwe pro-
vide a detailed description of the fruit of B. kandaharicum.
Fruits are brownish, separated into mericarps from base (not as
Rechinger (1987) supposed). Themericarps are slightly compressed lat-
erally, oval or oblong, 1.6–1.7 × 0.65–1 mm. The carpophores are biﬁd
almost to the base. The calyx teeth are obsolete. The stylopodia are al-
most ﬂat, with the styles up to 0.5 mm long and recurved to the dorsal
side. The ribs are thin, ﬁliform or almost obsolete. In transverse section,
mericarps are semi-roundish. The exocarp is composed of small cells
with thickened outerwalls. It is interruptedmedially on the commissur-
al side between the marginal ribs and carpophore, resulting in a wide
commissure. The mesocarp is parenchymatous. The vascular bundles
are narrow. The secretory ducts are narrow, 2 or 3 per vallecula and 5
or 6 on the commissural face. The endocarp and testa are composed of
small cells. The endosperm on the commissural side is grooved.
The fruit structure is the same as that of Elwendia stewartiana (Nasir)
Pimenov & Kljuykov, from adjacent areas in Pakistan (Nasir, 1963,
1972). The roots, leaves and inﬂorescences of these two taxa are also
morphologically very similar. It is proposed that B. kandaharicum be
placed in synonymy under E. stewartiana. This species is closely related
to E. badachschanica (Kamelin) Pimenov & Kljuykov, distributed in
Afghanistan, Pakistan and adjacent areas of India and Tadzikistan. The
relationship of the latter two species was also conﬁrmed by molecular
phylogenetic data (Degtjareva et al., 2009). Bunium stewartianum was
subsequently transferred by Nasir (1972) to the genus Scaligeria, as
Scaligeria stewartiana (Nasir) Nasir. However, Rechinger (1987)
doubted this generic position and believed, particularly on the basis of
the absence of bracts, that it would be better placed in Bunium. The ﬁg-
ure in Table 173 (Flora Iranica, Rechinger, 1987) is unfortunately a mix-
ture of different elements; themericarp transverse section is identical to
the ﬁgure in the work of Nasir (1972, Fig. 24), whereas the photograph
of the plant corresponds to a specimen (Koeie 3987) which actually be-
longs to BuniumpersicumB.Fedtsch. B. stewartianum is clearlymisplaced
in Scaligeria; the latter genus is morphologically quite distinct from
Bunium. It includes three closely related species distributed in the Med-
iterranean region and West Anatolia (Engstrand, 1970; Kljuykov et al.,
1976; Degtjareva et al., 2009).
E. stewartiana (Nasir) Pimenov & Kljuykov in Plant Syst. Evol. 299:
1004 (2013). B. stewartianum Nasir in Biologia (Lahore) 9: 39 (1963).
S. stewartiana (Nasir) Nasir in W Pakist. 20: 79, ﬁg. 24, A–G (1972);
Rechinger f. in Fl. Iran. 232, tab. 173 (fructus Bunio stewartiano, habitus
Bunio persico respondet) (1987). Elaeosticta stewartiana (Nasir)
Kljuykov & al. in Bjull. Moskovsk. Obšč. Isp. Prir. Otd. Biol. 81, 6:93
(1976). Type: Pakistan “Kahuta road near Rawalpindi, 1600 m, E.Nasir,
20131” (RAW, holo.; BM, iso.!, E, iso.!).
B. kandaharicum Rech. f. in Fl. Iran. 162: 255, tab. 192 (1987), syn
nov. Type: “SE Afghanistan: Kandahar: in collibus W Kandahar:
spontis trans ﬂ. Arghandab. 20 Apr 1969, Hedge & Ekberg, W-7192
(E, holo!)”.
Distribution: East and Northeast Afghanistan and North Pakistan.Acknowledgments
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were obtained
Carum piovanii Chiov.: Ethiopia, Addis Ababa, Entoto Ridge, above
Italian Embassy, alt. 2550–2600 m, 28.09.1975. Gilbert & Thulin 1010
(UPS), KF164290. Afroligusticum aculeolatum (Engl.) P.J.D.Winter:
Uganda, Kigeri distr., Wirunga-Kette, 25.10.1954, Stauffer 622 (PRE),
KJ173906. Afroligusticum elgonense (H.Wolff) P.J.D.Winter: Kenya,
1,10,1986, Hageman & Classen s.n. (B), KJ173907.
Appendix 2
Previously published nrDNA ITS accessions of Apiaceae obtained
from GenBank or our previous studies: 1 = Ajani et al., 2008; 2 =
Degtjareva et al., 2009; 3 = Downie and Katz-Downie, 1996; 4 =
Downie et al., 1998; 5 = Downie et al., 2000; 6 = Hardway et al.,
2004; 7 = Katz-Downie et al., 1999; 8 = Logacheva et al., 2008; 9 =
Logacheva et al., 2010; 10 = Magee et al., 2009; 11 = Papini et al.,
2007; 12 = Spalik and Downie, 2006; 13 = Spalik and Downie,
2007; 14 = Spalik et al., 2010; 15 = Valiejo-Roman et al., 1998; 16 =
Valiejo-Roman et al., 2006a; 17 = Valiejo-Roman et al., 2006b; 18 =
Winter et al., 2008; 19 = Zakharova et al., 2012.
Aegopodium alpestre Ledeb. U784364, U783764; Afrocarum
imbricatum (Schinz) Rauschert, AY3602286; Afroligusticum elliotii
(Engl.) C.Norman, DQ51637713; Afroligusticum petitianum (A. Rich.) P.J.-
D.Winter [=Peucedanum petitianum A.Rich], AM40886918; Afrosciadium
magalismontanum (Sond.) P.J.D.Winter [=Peucedanummagalismontanum
Sond.], AM40887618; Berula erecta subsp. thunbergii (Dc.) B. L. Burtt,
AY3539766; Bunium bulbocastanum L., DQ4437222, DQ4437242; Bunium
elegans (Fenzl) Freyn, AF0735435, AF0735445; Bunium ferulaceum
Sibth. & Sm., DQ4352192, DQ4352582; Bunium mauritanicum Batt.,
DQ4352262, DQ4352652; Bunium persicum (Boiss.) B.Fedtsch.,
DQ4352302, DQ4352692; Bunium pinnatifolium Kljuykov, DQ4352312,
DQ4352702; Capnophyllum africanum (L.) Gaertn., (1) FM20152710,
(2) FM20152810; Capnophyllum leiocarpon (Sond.) J.C.Manning &
Goldblatt, (1) FM20152510, (2) FM20152610; Capnophyllum lutzeyeri
Magee & B.-E.van Wyk, FM20152410; Capnophyllum macrocarpum
Magee & B.-E.van Wyk, FM20152910; Carum appuanum (Viv.) Grande
[=Carum apuanum Grande], AY84098511, AY84098411; Carum
buriaticum Turcz. JQ79220619; Carum carvi L., JQ79220919; Carum
caucasicum Boiss., JF51047819; Carum graecum Boiss. & Heldr. subsp.
serpentinicum Hartvig, JQ79221419; Carum grossheimii Schischk.,
JF51047919; Carum heldreichii Boiss., JQ79221819; Carum meifolium
(M. Bieb.) Boiss. JQ79222019; Carum porphyrocoleon (Freyn & Sint.)
Woronow ex Schischk., JF51048119; Carum rupestre Boiss. & Heldr.,
JQ79222219; Chamaesciadium acaule C.A.Mey., (1) GQ37931814,
(2) JQ79222519; Crithmum maritimum L., U305413, U305403;
Cymbocarpum anethoides DC., (1) EU1692531, (2) GU1901569;
Cynorhiza typica Eckl. & Zeyh. (1) [=Peucedanum typicum (Eckl. &
Zeyh.) B.L.Burtt], AM40886518; (2) [=Peucedanum sulcatum Eckl. &
Zeyh. ex Sond.] AM40886618; Dasispermum capense (Lam.) Magee &
B.-E.van Wyk [=Stoibrax capense (Lam.) B.L.Burtt], (1) FM20151510,
(2) FM20151610; Dasispermum hispidum (Thunb.) Magee & B.-E.van
Wyk [=Sonderina hispida (Thunb.) H.Wolff], (1) FM20152010,
(2) FM20152110; Dasispermum humile (Meisn.) Magee & B.-E.van Wyk
[=Sonderina humilis H.Wolff], (1) AM40887318, (2) FM20151810;
Dasispermum suffruticosum (P.J.Bergius) B.L.Burtt, (1) AM40887118,
(2) AM40887018, (3) AM40887218, (4) FM20151410; Dasispermum
tenue (Sond.) Magee & B.-E.van Wyk [=Sonderina tenuis (Sond.)
H.Wolff], FM20151710; Ducrosia anethifolia Boiss., AY94126816,
AY94129616; Elaeosticta nodosa Boiss., AY94127116, AY94129916; Falcaria
vulgaris Bernh., AF07788815; Fuernrohria setifolia K.Koch, AF0091127,
AF0086337; Galagania fragrantissima Lipsky, DQ4228202, DQ4228392;
Grammosciadium daucoides DC., AF0735595; Grammosciadium
pterocarpum Boiss., AF0735575, AF0735585; Hellenocarum multiﬂorum
H.Wolff, AY84098611, AY84098711; Helosciadium repens W.D.J.Koch,AY3602416; Heracleum sibiricum L., DQ9965768; Hyalolaena jaxartica
Bunge, DQ4228232, DQ4228422; Kalakia marginata (Boiss.) Alava,
EU1692931; Lefebvrea abyssinica A.Rich., DQ51637613; Lefebvrea grantii
(Kingston ex Oliver) S.Droop, AM40887818; Lefebvrea longipedicellata
Engl. [=L. brevipes H.Wolff], AM40887718; Nanobubon capillaceum
(Thunb.) Magee [=Peucedanum capillaceum Thunb.] AM40886418;
Nanobubon strictum (Spreng.) Magee [=Peucedanum strictum (Spreng.)
B.L.Burtt], AM40886218; Notobubon capense (Eckl. & Zeyh.) Magee,
(1) [=Peucedanum kamiesbergense B.L. Burtt] AM40885118,
(2) [=Peucedanum polyactinum B.L.Burtt] AM40885018; Notobubon
ferulaceum (Thunb.) Magee [=Peucedanum ferulaceum (Thunb.) Eckl. &
Zeyh.], AM40885918; Notobubon galbaniopse (H. Wolff) Magee
[=Peucedanum galbaniopse H. Wolff], AM40885318; Notobubon galba-
num (L.) Magee [=Peucedanum galbanum (L.) Drude], AM40884418;
Notobubon gummiferum (L.) Magee [=Peucedanum gummiferum (L.)
D.O. Wijnands], AM40885218; Notobubon laevigatum (Aiton) Magee
[=Peucedanum capense (Thunb.) Sond.], AM40886018; Notobubon
pearsonii (Adamson) Magee [=Peucedanum pearsonii Adamson],
AM40886718; Notobubon pungens (E.Mey. ex Sond.) Magee
[=Peucedanum pungens E.Mey. ex Sond.], AM40885618; Notobubon stria-
tum (Thunb.) Magee [=Peucedanum striatum (Thunb.) Sond.],
AM40885418; Notobubon tenuifolium (Thunb.) Magee [=Peucedanum
tenuifolium Thunb.], AM40884918; Olymposciadium caespitosum H.Wolff,
JQ79222619; Pastinaca armena Fisch. & C.A.Mey., AF0086267, AF0091057;
Postiella capillifolia (Post) Kljuykov, DQ4228292, DQ4228482;
Pyramidoptera cabulica Boiss., AF0086317; Rhabdosciadium aucheri Boiss.,
AF0735495, AF0735505; Scaligeria moreana Engstrand, AH0088935;
Scaligeria napiformis Grande, DQ4228302, DQ4228492; Scaraboides
manningii Magee & B.-E.van Wyk, FM20152310; Schulzia crinita (Pall.)
Spreng., AY32894917, AY33051517; Sium bracteatum (Roxb.) Cronk,
AY3539826; Sium repandum Welw. ex Hiern, DQ00568012; Stenosemis
angustifolia E.Mey ex Harv. & Sond., AM40887518; Stenosemis caffra
Sond., AM40887418; Tamamschjanella rubella (E.A.Busch) Pimenov &
Kljuykov, DQ4228332, DQ4228522; Tordylium maximum L., DQ9965858;
Trachyspermum ammi Sprague, U783804, U784404.
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